Gross murine leukemia virus is the etiologic agent of spontaneous leukemias of AKR mice. Despite the persistence of the Gross virus throughout their life, these mice are not immunologically tolerant to the virus. Specific antibodies to Gross antigens can be detected in the kidney where they have been deposited in the glomeruli, apparently in the form of Gross antigenantibody complexes.
To explain the life-long persistence of certain viruses in infected animals, Burnet and Fenner (1) proposed the hypothesis of immunologic tolerance. They suggested that after a generalized nonfatal infection of the embryo, the animal, after birth, would be incapable of producing antibody to the same infecting agent. Observations with lymphocytic choriomeningitis (LCM; refs. 2-6) and tumor viruses (7) (8) (9) (10) provided the main support for this concept. In both of these infections, virus is transmitted vertically and a permanent viral carrier state ensues. Characteristically, virus is detectable in blood and organs throughout life, while free circulating antibody to viral antigen (s) is not.
Previously we reported that mice infected with LCM virus either in utero or in the newborn period were not "immunologically tolerant", as they were capable of making an immune response to the virus (11) (12) (13) . Now we report that neither immunologic nor clinical tolerance to Gross murine leukemia virus-(GMuLV-) related antigens occurs in AKR mice. Such mice are naturally infected in utero with GMuLV and carry large amounts of virus throughout their life (14) (15) (16) antigens by direct and indirect immunofluorescent assays, respectively. In 55%O of 3-month, 80%o of 6-month, and 95% of 9-month-old mice, host IgG and C3, but not albumin or fibrinogen, were found deposited in a granular pattern in the mesangial areas and peripheral walls of glomerular capillaries (Fig. 1A) . In contrast to the restriction of IgG and C3 deposits to the glomeruli, Gross antigens were seen in glomeruli (Fig. 1B) and also in convoluted tubules, connective tissue, and arterial endothelium. Glomerular-bound antigens were most easily seen after elution of Ig from the tissue section by incubation with 0.12 M glycine (pH 3.0) for 45 four plasma proteins were deposited in necrotic foci of the liver, heart, and brain.
Detection of Antibody to GMuLV Antigens. Antibodies to GMuLV antigens were found in the Ig eluted from AKR kidneys. By use of indirect immunofluorescence, positive staining of thymus cells from AKR mice occurred after the addition of AKR kidney eluate (Fig. 2 (24, 25) and, second, antibody to viable E c? G2 cells is directed towards Gross leukemia cell-surface antigens (26) . Others (27) have shown that sera from AKR mice contain cytotoxic antibodies both for cells from a leukemia induced by passage A virus, and spontaneous AKR leukemia cells after immunization with isogenic K36 cells, suggesting the presence of antiProc. Nat. Acad. Sci. USA 69 (1972) .06 'L '_. 4? -111 I I.
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bodies to Gross antigens. However, the possibility that these antibodies might also be directed to histoincompatibility or autoantigenic determinants was not excluded.
Previous failures to detect antibody to Gross virus in AKR mice suggested that these mice were immunologically tolerant to the virus (7, 9) . However, it is now clear that in utero infection with Gross virus does not induce complete tolerance to Gross antigens determined by the Gross viral genome, even in the presence of persistent viral infection. In this regard, it is doubtful whether "classic" immunologic tolerance occurs in any viral infection. In those animal models, both natural and experimental, previously thought to represent examples of immunologic tolerance, it is now apparent that specific antibody to virus occurs, i.e., LCM virus (11, 12) and lactic dehydrogenase virus (28-31), Moloney sarcoma virus (32) infection of mice, Aleutian disease of mink (33, 34) , and equine infectious anemia (35) . Furthermore, the observations made on human infants infected with rubella or cytomegalic virus in fetal life indicate that these babies too are not immunologically tolerant in spite of persistent infection (36) (37) (38) (39) 
